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flucnepcuoHHbiM 3JieMeHT y ctpomctbb hjih okstma Jia3epHbix 
viMnyjibcoB Ha ocHOBe njiaHapnon $oTOHHo-KpncTajuiMMecKOM CTpyKTypbi 

( BapMSHTbl ) . 

HacToamee M3o6peTeHne othocmtch k o6jiacTM jia3epHOM tgxhmkm 

H BOJIOKOHHOM OI1TMKM M MO»eT MCnOJlb30BaTbCH npi4 C03JiaHMM 
KOMnaKTHblX KOpOTKOBOJIHOBblX Jia3epHbIX (OT HeCKOJlbKMX ^eMTOCeKyH^ 

no HecKOJibKMx nMKOceKyHja) cmctgm f a b yacTHocTM, co3jiaHMe 
KOMnaKTHbix KOMnpeccopoB CBeTOBbix MMnyjibcoB Ha ocHOBe njiaHapHbix 

^OTOHHO-KpMCTaJlJIHMeCKMX CTpy KTyp MOJKeT 6bITb MCn0Jlb30BaH0 flJI* 

MMHMaTK)pM3auMM nepejgoBbix TBepjqoTejibHbix MMnyjibCHbix jia3epHbix 

CMCTBM. 

B HacTO^mee BpeMH npowcxo^MT npouecc mhtshcmbhopo 

MCCJie^OBaHMH $OTOHHbIX KpMCTa JIJIOB , npe^CTaBJIHIOlUMX COGOM HOBbIM 

TMn MCKyccTBeHHbix CTpyKTypHO~opraHM30BaHHbix cpejx c TpexMepHOM 
nepMo^MMHocTbio onTMqecKMX xapaKTepwcTMK, b KOTopbix sjieMeHTapHbie 
KpMCTajuiMMecKMe nqeMKM MMeioT pa3Mepbi nop^^Ka onTM^ecKofi jxjimhbi 
BOJiHbi. BcJie^CTBMe nepMo^yecKOM Mo^yji^uMM mx noKa3aTeji« 
npeJiOMJieHM^ $OTOHHbie KpwcTajuibi b onpe^ejieHHbix MHTepBajiax xxsiviu 

BOJ1H M BOJIHOBblX BSKTOpOB Xapa KTepM3yiOTC^ OC06bIMH pG5KMMaMM 
paenpOCTpaHeHMH CBeTOBblX BOJIH . YKa3aHHbie CBOMCTBa (£>OTOHHbIX 

KpMCTajuiOB aKTMBHO MCCJie^yeTCH b nocjie^Hee BpeMfl b cb«3m c 

B03M0?KH0CTbK) MCnOJIb30BaHMfl B pa3J!MMHbIX BMJiaX npMJlO^ceHMM , 

BKjiKDMafl ynpaBJieHM^ cnoHTa HHbiM M3JiyyeHneM , pa3pa6oTKy 
nojiynpoBo^HMKOBbix jia3epoB c BepTMKaJibHbiM pesoHaTopoM, co3jaaHMe 
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6p3rroBCKMx OTpa>icaTejieM m MMpnwpoBaHHux 3epKaji, HM3KonoporoBbix 
oriTMMGCKMx nepeKJiio<iaTejieM m orpaHwyMTejiew, a Taicxe HejiMHe>iHbix 

JdMO^OB . 

M3BecTHbi jaMcnepcMOHHbie sjieMeHTbi, ocHOBaHHbie Ha cboTOHHo- 
KpMCTajuiM^ecKMX cTpyKTypax m BbincxnHeHHbie b nvine nepwoflMMecKOM 
CTpyKTypbi coopMwpoBaHHOM M3 nepwo^MqecKM Mepe,uyioiiu/ixcH cnoeB c 
pa3JiMMHbiMM noKa3aTejiHMM npejiOMJieHM^ ( «KBaHTOBan 

3JieKTpoHMKa», 25, N! 10, CTp. 885-890, 1998r. , A.M. 5KejiTMKOB , 
H.M. KopoTeeB, C . A . MarHMUKMM, A . B . TapacMuiMH «KoMnpeccwH CBeTOBbix 

MMnyJlbCOB B $OTOHHWX KpMCTaJTJiaX» ) . 

ABTopaMM Ha npMMepe yKa3aHHoro ^wcnepcMOHHoro ajieMeHTa 
M3yqeHa bo3mo5khoctb ynpaBJieHi4# $a30M m .onuTejibHocTbio kopotkmx 
Jia3epHbix MMnyjibcoB c noMombio yKa3aHHbix ^McnepcHOHHbix 3jigmghtob . 
BbinojiHeHbi aHajiMTM^ecKwe MccjiejxoBanviR cacaTMH m $a30Boft MO^yji^uMM 
MMnyjibcoB b ojiHOMepHbix CTpyKTypax c $OTOHHbiMM 3anpemeHHbiMM 
30HaMM. FfpM 3tom aBTopw b cTaTbe npejgcTaBjiflioT pe3yjibTaTbi 

MCCJie,aOBaHMH B03M05KHOCTei« yKa3aHHbIX JIMCnepCMOHHblX SJieMeHTOB Ha 
OCHOBe $OTOHHbIX KpMCTajIJlOB C KyOM^eCKOM OnTMyeCKOM 

HeJIMHeMHOCTbH), KOTOpbie n03B0J!HI0T yMeHBUJMTb JlJIMTeJlbHOCTb 

jia3epHbix MMnyjibcoB no ^JiMTejibHocTen, cooTBeTCTByiomMx hgckojib kmm 
nepucnaM onTwqecKoro nojin, Ha xapaKTepHbix npocTpaHCTBeHHbix 
MacuiTa6ax MeHbine MMJijiMMeTpa. 

M3BecTeH wcnepcMOHHbiM sjieMeHT BbinojiHeHHbin Ha ocHOBe 
MHorocjiowHOM nepwojm/iMecKoii CTpyKTypbi c McayjiHUMen noKa3aTeji* 
npejiOMjieHM^ m/mjim HejiMHeiiHOM BoenpwMM^MBOCTM (Cm. rincbMa b 
5K3TcD, tom 71, Bbin.9, CTp . 539-54 3 , 2000r . , A. B . AH^peeB, 
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A . B . BajiaKMH , fl. Byrne m mp • «KoMnpeccM« ^eMTOceKyHxiHbix CBeTOBbix 

MMnyJlbCOB B TOHKOM OflHOMepHOM $OTOHHOM KpMCTa JI Jie» ) . 

Mcnojib30BanMe yKa3aHHoro ^wcnepcwoHHoro 3JieMeHTa Ha ocnoBe 
ojaHOMepHoro $otohhoto KpMCTajuia c mhopocjiomhom nepMojiMHecKOM 
CTpyKTypoM c CMJibHOM McmyjiHunen jiMHewHoro noKa3aTeji^i 
npejiOMJieHM^ no3BOJi^eT ocymecTBJin tb KOMnpeccMK) ^eMToceKyH^Hbix 
Jia3epHhix MMnyjibcoB npn xuwne KpMCTajuia 4.8 mkm. 

YKa3aHHbie mcto^hmkm MH$opMaunn onwcbiBaiOT aHajiorw 
3aHBjieHHoro TexHMyeKoro peuieHMH, o^aKo npe^cTaBJieHHbie b hmx 
ycTpoMCTBa c»aTM« MMnyjibcoB Ha ocHOBe ^McnepcwoHHoro sjieMeHTa b 

BMfle $OTOHHO-KpMCTaJlJlMyeCKOM CTpyKTypbl MMeiOT pHfl He^OCTaTKOB r a 
MMeHHO: CJlO^KHOCTb M BblCOKa* CTOMMOCTb ^OCTaTOMHO TOJTCTblX 

(HecKOJibKO mm) MHorocjiOMHbix nepnojiMMecKMx CTpyKTyp, 
HeB03M03KHOCTb MHTerpauMM yKa3aHHbix CTpyKTyp b njiaHapHyfo 
MHTerpajibHO-onTMqecKyio cxeMy . 

B cootbgtctbmm c BbiiueM3Jio»ceHHbiM , sajja^en HacTonmero 
M3o6peTeHM« RBJiReTCR o6ecneqeHwe ^wcnepcMOHHoro sjieMeHTa 
ycTpoMCTBa jijir c^caTMH MMnyjibcoB Ha ocHOBe njiaHapHOM $otohho- 
KpMCTajiJiM^ecKOM CTpyKTypu c jajiMHOM reoMeTpwMecKoro nyTM 

MMnyJIbCa HeCKOJlbKO MMJIJIHMeTpOB M C BO3MO>KHOCTbf0 MHTerpauMM 

yKa3aHHoro wcnepcwoHHoro sjieMeHTa b njiaHapHyio MHTerpajibHO- 
onTM^ecKyK) cxeMy, npw stom ^ocTwraeTCfl Oojibiuan KOMnpeccnn 
MMnyjibca npw MMHMMajibHbix jxw^paKUMOHHbix noTep^x. 

YKa3aHHbiM pe3yjibTaT ^ocTMraeTcn o6ecne^eHMeM 

wcnepcMOHHoro 3jieMeHTa ycTpoMCTBa jxsin caca™* jra3epHbix MMnyjibcoB, 
ocymecTBJiHKDiuero KOMnpeccMK) HMnyjibca c $a30B0M MojayjinuMeft 



BhinojiHeHHoro na ocHoae njiaHapHOM $OTOHHO-KpncTajuiMHecKoi; 

CTpyKTypw b BMfle OflHOMepHOfi nepMowiecKovi CTpyKTypbJ, 
c$opMnpoBaKHOM b cnoe npeaBapMTejibHO saaannoH tojiiumhk 
3bicoKonpe.no.vtnaioiEero Ma T epnajia c noKasaTejieM npejiOMJieHM* n 2 , kotopuk 
HaHeceH Ha nofljiojKKy c noKa3aTejieM npejioMjieHMH n lt npw stom n 2 > ni- 
npn«eM nepMoanMecKaH CTpyKTypa npe fl CTaBj7«eT co6ofi mho^ctbo 
napajiJiejibHux KaHaBOK c npeflBapMTejibHo saaannovi ium P mhom k 
rjiySMHOM, BbinojiHeHHbix b yKasaHHOM BbicoKonpe,noMJiHiOiueM cjioe He 
paBHbix paccTOHHMHx spyv ot flpyra, npn stom HanpasjieHMe 
pacnpocTpaHeHMfl HMnyjibca b ancnepcwoHHOM 3JieMeHTe ocymecTBjiaeTCfl 
nepneHflMKyjiapHo yicasaHHbiM KaHaBKaM, a sjivma wcnepcwoHHoro 
3JieMeHTa sanae-rca M3 ycjiOBM* MaKCHMajibHoro cacaTMS HMnyjibca c 
$a30B0M MojjyjiHuyieU . 

npM 3tom yK33aHHa« nepnojamjecKa* CTpyKTypu M oxeT 6biTb 
noKpbiTa sawMTHbiM onoeM, BbinonHeHHUM us MaTepMajra c npejiBapMTejibHO 
saflaHHbiM noKa3aTejieM npejiOMneHi™ n 3 m o6ecneynBaioiunM MexaHM<iecicyK> 
npoyHocTb i/i CHMxeHwe noTepb Ha pacce«H M e, npn stom n 3 < n 2 H a 
BejiMvtMHy, oOecnenMBaiomyK) BOJiHOBOflHoe pacnpocTpa H eHne MMnyjibca b 

OflHOMOflOBOM pe^CMMe. 

Kpoivie Toro, fljiwHa jwcnepcMOHHoro sjieMeHTa L , o6ecneHMBaioma* 
MaKCMMajibHoe caca-riie MMnyjibca saaaeTca b cootbstctbhm c Teopwew, 
M3Ji03KeHHOM b (B.Saleh, M.Teich "Fundamentals of Photonics", John 
WileysSons, Inc. , 1991, Chapter 5, p. 188) sajjaeTc* M3 BbipaaceHM*: 



[\ + {a 0 T 2 )\x 0 k 



(1) 



rjxe k" -jjMcnepcMH rpynnoBOM ckopoctm b 6otohho- 
KpMCTajuiMMecKOM CTpyKType , a Q - CKopocTb M3MepeHMH $a3bi ni^nyjibca 
c $a30Boii MOjayjinuMeM, T-^JifiTejibHOCTb MMnyjibca, Bxozuqiaero b 

JXMCnepCMOHHbiM 3JieMeHT . 

CorjiacHO BTopoivry BapwaHTy peajiM3au.MM M3o6peTeHM^ yKa3aHHbiM 
pe3yjibTaT .aocTMraeTCH 3a c^eT o6ecneyeHM« ^McnepcwoHHoro sjieMeHTa 
ycTpoMCTBa jxna OKaTMfl mvinyjibcoB, ocymecTBJiHiomero KOMnpeccMK) 
MMnyjibca c $a30B0M MO^yjiHUMeH, BbinojiHeHHoro Ha ocHOBe njiaHapHOM 
$OTOHHO-KpMCTajiJiMyecKOM cTpyKTypbi b BMjqe jiByMepHow nepMo^yecKOM 
CTpyKTypbi c npejiBapMTejibHO 3a,aaHHbiM nepnojjoM a, c$opMMpoBaHHow b 
anoe npe^BapwTejibHO 3a,naHHOM TOJiuiHHbi BbicoKonpejioMn^iomero 
MaTepwajia c noKa3aTejieM npejiOMneHMH n 2 , KOTopbiM HaHeceH Ha 
ncuyioacKy c noKa3aTejieM npejioMJieHMH ni, npn stom n 2 > ni, npw^eM b 
y3Jiax yKa3aHHOM jiByMepHOM nepMO.ru/iMecKOM CTpyKTypbi BbinojiHeHbi 
nepBbie OTBepcTM* npe^BapMTejibHO 3a^aHHbix paBHbix pa3MepoB, 
o6pa3yiomMe CTOJi6ubi, m BTopbie OTBepcTMH npe^BapMTejibHo 3a^aHHbix 
pa3MepoB, oTJiMMHbie ot pa3MepoB yKa3aHHbix nepBbix otbgpctmm r 
o6pa3yiomMe npej^BapMTejibHo 3a,naHHoe KOJiwyecTBo cocexiHMx ctoji6uob, 
npn 3tom pa3Mepu yKa3aHHbix nepBbix m BTopbix oTBepcTMM m yKa3aHHbie 
noKa3aTejiM npejioMJieHMH 3a.naioTCfl M3 ycJiOBMH oOecneHeHMH 
BOJiHOBo^Horo pacnpocTpaHeHMH b o^homojiobom pe?KMMe i4Mnyjibca c 

$a30B0M MOflyJIHUMeM B^OJlb CTOJ16UOB yKa3aHHbIX BTOpblX OTBepCTMM 

yKa33HHOM CTpyKTypbi, npn^eM juivma jxMcnepcMOHHoro 3JieMeHTa 
3a,qaeTCfl M3 ycjioBM^ MaKCMMajibHoro OKaTMH MMnyjibca c $a30Bow 
MojayjiHUMefi . 
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KpoMe Toro, yKa3aHHa« iiByMepHa* nepwojiMMecKaH CTpyxTypa 
3bi6MpaeTC^i M3: TpMroHajibHow, np^MoyrojibHOM mjim KBaxipaTHoi* 

nepMOjiMmecKMx peiueTOK . 

npM stom, yKa3aHHa« nepMOAMyecKan CTpyKTypa mojkgt 6biTb 
noKpbiTa 3auiMTHbiM anoeM, BbinojiHeHHbiM M3 MaTepnajia c npe^BapMTejibHo 
3axiaHHbiM noKa3aTejieM npejiOMjieHM* n 3 , m o6ecneMMBaiomMM 
MexaHMMecKyx) npo^HOCTb m CHi^ceHwe noTepb Ha paccenHMe. 

A ,ryiMHa ^cnepcMOHHoro 3JieMeHTa L 3a^aeTC« M3 Bbipa^eHM* : 

r^e ic" -jiMcnepcMH rpynnoBOM ckopoctm b $otohho- 
KpMCTajuiM^ecKOM CTpyKType, a G - CKopocTb M3MepeHM^ $a3bi MMnyjibca 
c $a30B0M McayjiHUMeM, T-^jiMTejibHOCTb MMnyjibca, Bxo^mero b 

^MCnepCMOHHblM SJieMeHT . 

KpoMe Toro, rjiySMHa nepBbix OTBepcTMM, BbinojiHeHHbix b y3Jiax 
yKa3aHHOM nepMo^MqecKOM CTpyKTypbi MoiaceT 6biTb paBHa, 6biTb MeHbiue 
mjim npeBbniiaTb ToumMHy cjioh BbicoKonpejiOMjinioLuero MaTepMajia, a 

paCCTOHHMH OT UeHTpOB BTOpblX OTBepCTMM AO UeHTpOB 6jiracaMlIIMX K HUM 

nepBbix OTBepCTMM b y3Jiax nepMo^wyecKOM CTpyKTypw Mo^eT OTjiM^aTbcn 
ot nepMojia a yK33aHHOM pemeTKM . 

rJiyGMHbl BTOpblX OTBepCTMM, Bbin O JTH S H HblX B y3Jiax yKa33HHOM 

XtByMepHOM nepMO^M^ecKOM CTpyKTypbi mo^t 6biTb MeHbiue, paBHa mjtm 

npeBbiiuaTb TOJimMHy BbicoKonpejiOMJiHioiuero cjioh, a TaioKe rjry6MHy 
yKa3aHHbix nepBbix OTBepCTMM. 

nepBbie m BTopbie OTBepcTMH cor/iacHO BTopoMy BapMaHTy 

peajiM3auMM M3o6peTeHMH, BbinojiHeHHbie b y3Jiax ^ByMepHOM 
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nepwojoMMecKOM CTpyKTypbi, HMeiOT <|>opMy KpyroBbix umjimhjtpob . 

KpoMe Toro, yKa3aHHhie BTopbie oTBepcTMH (iopMi/ipyxxr oximh 
CTOJi6eu b yK33a hhom jaByMepHOM nepyioxLvmecKoih CTpyKType, no 
KOTopoMy ocymecTBjineTc^ BOJiHOBojaHoe pacnpocTpaHeHMe MMnyjibca c 
4>a30BOM Mojoyji^uMen b ojuiOMOjaoBOM pe^cMMe. 

M3o6peTeHne noHCHneTCfl Ha npMMepe npexinoyTMTejibHbix BapwaHTOB 
ero ocymecTBJieHMH co ccbuiKaMM Ha conpoBOjawTejibHbie vepTez&i, npw 
3tom cuMHaKOBbie ajieMeHTbi Ha $wrypax o6o3HayeHbi ojuhmmm m TeMM ace 
no3MUMHMM. iia ^epTeacax npe^CTaBJieHo cjie^yiomee: 

Ha $wr.l- npe^cTaBJieHa cxeMa ycTpowcTBa c^caTMH MMnyjibcoB c 
wcnepcMOHHbiM 3JieMeHTOM Ha ocHOBe ruiaHapHOM $otohho- 

KpMCTaJlJIM^eCKOM CTpyKTypOM C OWOMepHOM nepMOJIMMHOCTblO . 

Ha $wr.2 -npe^CTaBJieHa CTpyKTypa jiMcnepcMOHHoro 3JieMeHTa Ha 

OCHOBe nJiaHapHOM $OTOHHO-KpMCTaJlJIMVeCKOM CTpyKTypOM C OXIHOMepHOM 

nepMoxiM^HOCTbio corjiacHO nepBOMy BapwaHTy peajiM3aui4M M3o6peTeHMjq . 

Ha $wr.2a -npe^CTaBJieH oSuimm bm^ CTpyKTypbi wcnepcwoHHoro 
sjieMeHTa- corjiacHO $nr.2, Ha $nr.26-Bi4,a BepTMKajibHoro ceyeHM^ 
^McnepcwoHHoro sjieMeHTa corjiacHO $nr.2 

Ha $wr.3A m 3E-npe,acTaBjieHbi rpa$MKM, nojiy^eHHbie b pe3yjibTaTe 

MO^eJlMpOBaHMH $OTOHHbIX 30H B IUiaHapHOM $OTOHHO-KpMCTaJTJTMMeCKOM 

CTpyKType c o^HOMepHow nepwoxiMMHocTbio (nepBbM npMMep) , i\ae A- 
MjuiiocTpMpyeT ^McnepcMOHHyio KpMByio oj^HOMO^OBoro pe^cMMa c 
OTpnuaTejibHOM jwcnepci/ien win TE-noji*pi43auMM, E-cneKTpajibHa* 
3aBMCMMOCTb ^McnepcMM rpynnoBOM ckopoctm (k" pc ) jwr TE- 
noji«pn3auMM. 

Ha $nr. 4 A m 4E-npejacTaBJieHbi rpa$MKM, nojiyMeHHbie b 



8 



pe3yjibTaTe Mo^ejiMpoBaHM« $oTOHHbix 3oh b ruiaHapHOM 4>otohho- 

KpMCTaJlJlMMeCKOM CTpyKType C OJSHOMepHOM nepMOJOMMHOCTblO (BTOpOM 

npMMep) , r\ne A-MjuiiocTpMpyeT jwcnepcMOHHyio KpMByio ojSHOMO,no3oro 
peTOMa c OTpMLiaTGJibHOM wcnepcwew jxjir TE-noji*pM3auMM, B- 
cneKTpajibHan 3aBMCMMOCTb xiMcnepcMM rpynnoBOM ckopoctm (k"pc ) jxjir 
TE-noji«pM3amiM . 

Ha $nr. 5A m SE-npejgcTaBJieHbi rpa$MKM, nojiyMeHHbie b 
pe3yjibTaTe McnejinpoBaHM* $OTOHHbix 30H njiaHapHOM $otohho- 

KpMCTaJIJlMMeCKOM CTpyKType C OOTOMepHOM nepMOJIMMHOCTbiO ( TpeTMM 

npMMep) , rne A-MJLniocTpMpyeT jancnepcMOHHyio KpMByio o^HOMOjQOBoro 
pe^cMMa c OTpnuaTejibHOM ^McnepcMen jxjir TM-noji*pM3aunM, E- 
cneKTpajibHan 3aBMCMMocTb xiMcnepcMM rpynnoBOM ckopoctm (k"pc ) jxjir 
TM-nojiHpM3auMM . 

Ha $nr. 6A m 6B-npe^CTaBJieHbi rpa$MKM, ncxny^eHHbie b 
pe3yjibTaTe McuejiMpoBaHM* $OTOHHbix 30H b njiaHapHOM $otohho- 

KpMCTaJlJlMyeCKOM CTpyKType C O^HOMepHOM nepMO^M^HOCTbK) ( ^eTBepTblH 

npMMep) , i\ne A-MjtJiiocTpMpyeT ^McnepcMOHHyio KpMByio oxtHOMOjqoBoro 
pe^cMMa c OTpnuaTejibHOM ^McnepcMefi jxjir TE-nojinpM3auMM, B- 
cneKTpajibHafl 3aBMCMMOCTb jiMcnepcMM rpynnoBOM ckopoctm (k" pc ) jxjir 
TE-noji«pM3aunM . 

Ha $nr. 7A m 7B-npejacTaBJieHbi rpa$MKM , nojiyHeHHbie b 
pe3yjibTaTe MOj^ejiMpoBaHMH $OTOHHbix 3oh b njiaHapHOM $otohho- 

KpMCTaJlJlMMeCKOM CTpyKType C OflHOMepHOM nepMOJIMMHOCTblO (n^TblM 

npMMep) , rjxe A-MJLmocTpnpyeT wcnepcMOHHyio KpMByio o^HOMO^OBoro 
peacMMa c OTpMuaTe/ibHOM ^McnepcMefi jxjir TM-noji*pM3au,MM, E- 
cneKTpajibHafl 3aBMCMMOCTb wcnepcMM rpynnoBOM ckopoctm (k"^ ) jxjir 
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TM-nojiHpM3aiiMM . 

Ha $wr. 8-npe.acTaBJieHa CTpyKTypa jiMcnepcMOHHoro 3JieMeHTa Ha 

OCHOBe nJiaHapHOM $OTOHHO-KpMCTaJlJlMMeCKOM CTpyKTyphi c ^ByMepHOI^ 

nepwoAMMHocTbio corjiacHO BTopoMy BapnaHTy peajiM3au,MM M3o6peTeHMH. 

Ha $nr.9A m 9B - npejjcTaBjieHbi wcnepcMOHHbie KpMBbie 

( 33BMCMMOCTM HaCTOTbl CBeTa OT BOJIHOBOrO BeKTOpa) BOJlHOBOJJHblX 

moxx, JiOKajiM30BaHHbix Ha BTopbix OTBepcTMHx, nojiy^eHHbie b 
pe3yjibTaTe Mo,aejiMpoBaHMH ^otohhux 3oh c TM— nojiHpM3auneM b 
njiaHapHOM $OTOHHO-KpMCTajuiMviecKOM CTpyKType c flByMepHow 
nepMOjaM^HocTbK), r^e A- MJiJiiocTpMpyeT MOjxy c OTpwuaTejibHOM 
wcnepcMeM, a E- Mojqy c nojioaoiTejibHOM xtMcnepcMen . 

Ha $wr. 10A m 10B - npe^CTaBJieHbi wcnepcMOHHbie KpwBbie 

( 3aBMCMMOCTM *iaCTOTbI CBeTa OT BOJIHOBOrO BeKTOpa) BOJIHOBOflHblX MO.Il, 

jioKajiM30BaHHbix Ha BTopbix OTBepcTMHx , nojiy^eHHbie b pe3yjibTaTe 
MO^eJTMpOBaHMH $OTOHHbIX 30H c TM-noji*pM3am4ei4 b njiaHapHOM $otohho- 
KpMCTajuiM^ecKOM CTpyKType c ^ByMepHOM nepwo^MyHOCTbio, r^e A- 
MjiJuocTpupyeT MOjay c nojio^cMTejibHOM wcnepcMeM, a E- Mo^y c 
OTpMuaTejibHOH wcnepcMeM. 

Ha $Mr. 11A m HE - npejjcTaBJieHbi ^McnepcuoHHbie KpMBbie 

(3aBMCMMOCTM ^aCTOTbl CBeTa OT BOJIHOBOrO BeKTOpa ) BOJIHOBOaHblX MOXX, 

jroKajiM30BaHHbix Ha BTopux OTBepcTMHx, nojiy^eHHbie b pe3yjibTaTe 
MO.aeJIMpOBaHMH $OTOHHbIX 30H c TM~nojiHpM3au,MeM b njiaHapHOM $otohho- 
KpMCTajuiMMecKOM CTpyKType c ^ByMepHOM nepMo^MMHocTbio, rjxe A- 
MjuiiocTpMpyeT Mojay c nojio^MTexibHOM jwcnepcwefi, a E- MO^y c 
OTpMuaTejibHOM ^McnepcMew . 

Ha $nr.l npe^CTaBJieHO ycTpoMCTBO xxnn c^tmh MMnyjibcoB, KaK 
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npMMep yCTpOMCTBa, B KOTOpOM MCnOJIb3yeTCH JIMCnepCMOHHbIM 3Jie.MeHT 

b cooTseTCTBMM c nepBhiM BapwaHTOM peajiM3auwM M3o6peTeHM«. ripn 

3TOM y:<a3aHHOe yCTpOMCTBO COCTOMT H3 HGJlMHeMHOPO 3J!6MeHTa 

no3.1,B BMne OTpe3Ka HejiMHeMHoro onTnyecKoro BOJioKHa, 
co3,uaioiuero d>a30Byio Moj^yjiHunio Bxo^Horo MMnyjibca, m nepexojmoro 
3JieMeHTa no3.2, BbinojiHeHHoro b Bwjie j3M$paKuwoHHOM pemeTKM , 
ocymecTBjiHiomero bbo^ MMnyjibca c $a30B0M MOjayjinuMeM, Bbiiuexmiero 
M3 HejiMHeMHoro sjieMeHTa no3.1 b BbicoKonpejiOMn^ioiuMM cjtom 
wenepeMOHHoro ajieMeHTa no3.3 m sjieMeHTa BbiBcna no3 . 4 , 
BbinojiHeHHoro b BMjae ^M$paKUMOHHOM pemeTKM m ocymecTBji^iomero 
BbiBOxt MMnyjibca M3 BbicoKonpejiOMji^iomero cjior xtncnepcMOHHoro 
sjieMeHTa no3 . 3 . 

nepBbiM BapwaHT peajiM3auMM M3o6p6TeHMH npextcTaBJieH na $wr. 
2, 2a, 26, Ha kotopom npe^CTaBJieH jiMcnepcMOHHbiM sjieMeHT, b BMjxe 
njiaHapHOM $OTOHHO-KpMCTajuiMyecKaH cTpyKTypw cm. 4)i/ir . 2 , 2a, 26, 

BbinOJIHBHHOM B BMfle OJIHOMepHOM nepMO^M^ecKOM CTpyKTypw, 

c$opMMpoBaHHOM b njiocKonapa sine jib hom cjioe BbicoKonpejiOMJi^iomero 
MaTepnajia c npe^BapMTejibHO 3b.2X3lh.how. tojiiumhom m noKa3aTejieM 
npeJTOMJieHM^ n 2 , HaHeceHHOM Ha noxuio^cKy c noKa3aTejieM npejiOMneHMH 
rii, npw 3tom n 2 > ni, npwqeM nepMOw^ecKa^ CTpyKTypa npe^cTaBJi^eT 
co6om MHO^cecTBO napajuieJibHbix KaHaBOK cm. $nr 2, BbinojiHeHHbix b 
yKa3aHHOM BbicoKonpeJiOMjiHiomeM cjioe Ha paBHbix paccTo^HMnx .apyr ot 
,qpyra, npw stom HanpaBjieHi/ie pacnpocTpaHeHMe MMnyjibca b 
wcnepcwoHHOM ajieMeHTe ocymecTBjineTCfl nepneH^MKyji^pHo yKa3aHHbiM 
KaHaBKaM, a ,nnwHa wcnepcnoHHoro sjieMeHTa L, o6ecneMMBaiomaH 
MaKCMMajibHoe OKaTue MMnyjibca 3a^aeTcn b cootbstctbmm c Teopwen, 



11 



M3jio^ceHHOM b ( B . Saleh, M . Teich "Phundamentals of Photonics", John 
Wiley&Sons, Inc. , 1991, Chapter 5, p. 188) 3a*aeTCH M3 BbipaaceHMH: 



iuie k" -wcnepcn^ rpynnoBOM ckopoctm b $otohho- 
KpMCTajiJiMMecKOM CTpyKType, paccyMTaHHafl no $opMyxie: 



AMcnepcMOHHa^ KpMBa« k (co ) ,CMO^ejiwpoBaHa no nporpaMMe «MIT 
Photonic Bands» / a Q - CKopocTb M3MepeHMH $a3bi MMnyjibca c $a30B0M 
mo jxyjinuyievi, T— ajihtg jib HocTb MMnyjibca, Bxoji^mero b ^McnepcMOHHbiM 
sjieMeHT . 

Ha $wr.3-7 npe^cTaBJieHbi rpa$MKM, MjuifocTpMpyiomMe pe3yjibTaTbi 
MaTeMaTM^ecKoro MO^ejiwpoBaHM^ .cacaTmi onTM^ecKoro MMnyjibca b 
flMcnepcwoHHOM 3JieMeHTe coruiacHO nepBOMy BapwaHTy peajiM3auMM 

Ha $wr. 8 npe.acTaBJieH btopom BapwaHT peajiM3auMM M3o6peTeHMH, 
b kotopom pacKpwBaeTCH wcnepcwoHHbiM 3JieMeHT b BMjae njiaHapHOM 

$OTOHHO-KpMCTaJlJlMMeCKOM CTpyKTypbl C flByMepHOM nepMO^MMHOCTbK). 

YKa3aHHan CTpyKTypa c$opMMpoBaHa b njiocKonapajurejibHOM cnoe 
BbicoKonpejioMJiHiomero MaTepnajia c npejiBapnTejibHO 3a^aHHOM 
tojiiumhom m noKa3aTejieM npejioiwureHMH n 2/ HaHeceHHOM Ha nojuio^Ky c 
noKa3aTejieM npejiOMJieHMH n lt npw stom n 2 > ni, yKa3aHHa« CTpyKTypa 
npe^CTaBji^eT co6om jiByMepHyio nepucoMwecKyio peiueTKy c 
npe^BapwTeJibHo 3ajiaHHbiM nepno^OM a, b y3Jiax kotopom BbinojiHeHbi 
nepBbie otbspctmh npejiBapnTejibHo 3a^aHHbix pa3MepoB cm. no3.5, 




k = 



d 2 k 



dco 2 



rjae /c-bojihobom BeKTop, fy-yacTOTa cBeTa, npn stom 
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KOTophie paBKbi Me^Kjay co6om, npn stom yKa3aHHbie nepBbie otbgoctmh 
oopa3yK)T ctojiCuh, m BTopbie oTBepcTMH npejaBapMTejibHo sanaHHbix 
pa3MepoB cm. no3.6, OTJiMMHbie ot pa3MepoB yKasaHHbix nepBbix 
oTBepcTMM, o6pa3yK)mMe npexiBapMTejibHO 3aj3aHHoe KOJiM^ecTBO cocexiHux 
ctoji6uob, npM 3tom yKa3aHHbie BTopbie oTBepcTMH paBHbi Me?Kjxy co6om. 

Ha $nr. 9-11 npejqcTaBJieHbi rpa$MKM , noJiy^eHHbie b pe3yjibTaTe 
McaejiMpoBaHMH c»aTM« onTMqecKoro MMnyjibca b xiMcnepcMOHHOM sjismghtg 
corjracHO BTopoMy BapwaHTy peajiM3au,MM M3o6peTeHMH. 

OyHKUMOHMpoBaHwe wcnepcMOHHoro sjieMeHTa comacHo nepBOMy 
BapwaHTy peajiM3auMM cm. $nr . "~ 2 , 2a, 26 onncaHo Ha npMMepe 
ycTpOMCTBa c^caTMH MMnyjibCOB corjiacHo $nr. 1. MMnyjibc c $a30Bow 

MO^yJl^UMeM, C$OpMMpOBaHHbIM B HeJlMH6MHOM 3JieMeHTe no3.1/B 3M,ae 

OTpe3Ka HejiMHewHoro onTMqecKoro BOjioKHa, nona^aeT b nepexojiHbiM 
ajieMeHT no3.2, BbinojiHeHHbiM b BMxte xiM^paKUMOHHOM peuieTKM f 
ocymecTBJiHiomMM bbo.ii MMnyjibca c $a30Bow Mo^yji^uMew, Bbiiuejmiiero M3 

HGJIMH6MHOrO SJieMeHTa n03 . 1 B BblCOKOnpeJIOMJIHIOmMM CJIOM 

flMcnepcwoHHoro sjieMeHTa no3.3 corjiacHO nepBOMy BapwaHTy 
peajiM3au,MM M3o6peTeHMH m RBJifuowwPiCR o6Ta6KTOM HacTonmero 
M3o6peTeHM^ f b kotopom ocymecTBjiHeTc* pacnpocTpaHeHMe MMnyjibca 
nepneH^MKyjinpHO KaHaBKaM ojiHOMepHOM njiaHapHow $otohho- 

KpMCTaJlJTMVieCKOM CTpy KTypbl . BCJie^CTBMe 60JlbUUOM xiMcnepcMM 

rpynnoBOM ckopoctm b yKa 3aHHOM jqucnepcMOHHOM 3JieMeHTe cm. $mt. 
3-7 $a30Ba^ MOjxyjiHWH npeo6pa3yeTC« b aMnjiMTy^Hyio, mto npHBo^MT 
k 3HaMMTejibHOMy coKpameHMio ^JiMTejibHOCTM MMnyjibca. flajiee 
nojiyyeHHbiM MMnyjibC nona^aeT b 3 jigmsht BbiBcna no3.4 corjiacHO 
^r.l, BbinojiHeHHbiM b BM^e jqM$paKUMOHHOM peiueTKM m 
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ocymecTBJiHiomero BbiBo.m MMnyjibca M3 BbicoKonpejiOMJiniomero cjioh 
jtMcnepcMOHHoro 3JieMeHTa no3 . 3 . 

Y:<a3aHHaH njiaHapHan $OTOHHO~KpMCTajuinyecKa« CTpyKTypa 
xapaKTepw3yeTCH cjiejayiomMMM napaMeTpaMM: noKa3aTejib npejiOMjieHMH 
noxuio^cKM (rii) , noKa3aTejib npejioMjieHMH BwcoKonpejiOMn^iomero cjioh 
(n 2 ) , noKa3aTejib npejioMjieHMH 3amnTHoro cjioh (n 3 ) , npn 

OTCyTCTBMM 3aiUMTHOrO CJIO* n 3 = 1 , npM 3TOM CJiejiyeT OTMeTMTb 

HajiMMMe 3amnTHoro cjioh CHM^aeT noTepw Ha paccenHMe m mo^kgt 
yjiy^uiMTb MexaHM^ecKyio npoyHocTb, TOJimMHa BbicoKonpejioMjiniomero 
cjio* (H) , rjiyOMHa KaHaBOK (h) , uiwpwHa KaHaBOK (w) , nepnoa 
CTpyKTypu, T.e. paccTOHHMe Mew cepe^MHaMM cocejqHMx KaHaBOK 
(a)- cm. 2a, 26, juiMHa ^wcnepcwoHHoro 3JieMeHTa b 

HanpaBjieHMM, nepneH^MKyji^pHOM KaHaBKaM (L) . YKa3aHHbie 
napaMeTpbi, 6buiM onpe^ejieHbi MeTojioM MaTeMaTM^ecKoro 

MojiejinpoBaHMH no nporpaMMe «MIT Photonic bands» [http: //ab- 
initio .mit . edu/mpb] M3 ycjioBM^ o6ecneqeHMH BOJiHOBo^Horo 
pacnpocTpaHeHMH MMnyjibca b o^homo^obom peacwMe, a TaioKe BbicoKofi 
AMcnepcMM rpynnoBow ckopoctm. YKa3aHHan nporpaMMa ocHOBaHa Ha 
MeTO^e pa3Ji05KeHHH no njiocKMM BOJiHaM m no3BOJineT npoBO^Tb 
MMCJieHHbie 3KcnepMMeHTbi no onpe^ejieHMK) wcnepcMOHHbix KpMBbix 
BOJiHOBO^Hbix Mon b njiaHapHbix $OTOHHO-KpMCTajuiMqecKMx CTpyKTypax. 
YKa3aHHbie 3KcnepnMeHTbi 6buiM npoBejcteHbi jinx moxl, 

pacnpocTpaHHfoiunxcH nepneHj^MKyji^pHO KaHaBKaM njiaHapHow $otohho- 

KpMCTaJIJlMMeCKOM CTpyKTypbl C OJ^HOMepHOM nepMO^MMHOCTbfO B UIMpOKOM 

MHTepBajie M3MeHeHMH napaMeTpoB m, n 2/ n 3 , H, a,r 0 , h 0 ,w, a. AHajiM3 
3tmx MMcjieHHbix 3KcnspMM©HTOB noKa3aji B03M0»H0CTb o6ecneyeHMH 
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ojiHOMojaoBoro peacviMa BOjiHOBO^Horo pacnpocTpaHeHMH C3e«ra 

3a^aHHow nojiHpMsauMM m mmhu BOJiHbi b 3axiaHHOM paOo^eM jiMana30He 
(Amax, A min ) ouennBaeTCfl c noMOiubio npexiCTaBjieHHbix rpa&^KOB 
wcnepcMOHHbix KpMBbix no d>o P Myjie : A max =a/co max , A min =a/(j min , rjie 

^max H COmin MaKCMMaJlbHOe M MMHMMaJlbHOe 3Ha^eHM« 6e3pa3M6pHOM 

yacTOTbi cBeTa (a/ (jxjiuiHa bojihu) ) cooTBeTCTBeHHO Ha rpad>MKax 
flMcnepcuoHHbix KpMBbix , a TaioKe TpeSyeMoro 3Haxa ^Mcnepcnn 
rpynnoBOM CKopocTM. Pe3yjibTaTbi nojiy^eHHbix SKcnepMMeHTOB 
M3o6pa^ceHbi Ha <i>Mr. 3-7. 

Ha $nr. 3 npe^CTaBJieHbi pac^eTbi cneKTpajibHbix xapa KTepMCTMK 
njiaHapHOH $OTOHHO-KpMCTajuinqecKOM CTpyKTypbi, BbinojmeHHon b BMjae 

OJJHOMepHOH nepMO^M^eCKOM CTpyKTypbl, C$OpMMpOBaHHOM B 3M^e 

napajiJiejiBHbix KaHaBOK b cjioe BbicoKonpejioMJi^iomero MaTepwajia co 
cjie^yiomMMM napaMeTpaMw: a= 491 . 7nm, H=h, w=0 . 5a, ni=n 3 =1.5, 
n 2 =2.3, r^e ajih BapnaHTa 3A npe^cTaBJieHa ^McnepcMOHHan KpMBan 
o^HOMOWBoro pe^cwMa c OTpwuaTejibHOM nncnepcviePi TE- 
nojiHpw3auMM, a rjir BapwaHTa 3B npej^cTaBJieHa cneKTpajibHan 
3a BMCMMocTb jancnepcuM rpynnoBOM ckopoctm k" pc jxsin TE 
noji^pH3auMM . 

Ha $nr.4 npeacTaBJieHbi pacweTbi cneKTpajibHbix xapa ktgpmctmk 
njiaHapHow $OTOHHO-KpMCTajiJinqecKOM CTpyKTypbi, BbinojiHeHHOw b Buijxe 

OWOMepHOM nepMO^M^eCKOM CTpyKTypbi, C$OpMMpOBaHHOM B BM,ae 

napajiJiejibHbix KaHaBOK b cjioe BbicoKonpexiOMJiHiomero MaTepnajia co 
cjie^yiomMMM napaMeTpaMM: a= 514. 4nm, H=1.0 a, h=0.8a, w=1.0a, 
rii=n 3 =1.5, n 2 =2.3, r\ae jqjm BapwaHTa 4A npejicTaBjieHa 
flMcnepcMOHHan KpMBan o^HOMcaoBoro peraMa c OTpwuaTejibHOM 
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jwcnepcMeM jxjir TE-nojiHpM3ai_iMM, a jxjir BapwaHTa 4 5 npejicTaBjieHa 
cneKTpajibHa^t 3a3MCMMOCTb wcnepcMM rpynnoBOM ckopoctm k"^ jxjir 
TE noji^pM3auMM . 

Ha $mp.5 npe^CTaBJieHbi pacyeTbi cneKTpajibHbix xapaKTepwcTMK 

njiaHapHOM $OTOHHO-KpMCTaJlJlMqeCKOM CTpyKTypbl, BbinOJIHeHHOM B BM^e 
O^HOMepHOM nepMOJIMMeCKOM CTpyKTypbl, C$OpMMpOBaHHOM B BMfle 

napajuiejibHbix KaHaBOK b cjioe BbicoKonpejioMjiniomero MaTepnajia co 
cjie^yiomMMM napaMeTpaMM: a= 4 88.311111, H=h, w=0 . 5a, ni=n 3 =1.5, 
n 2 =2.3, rjxe jxjir BapnaHTa 5A npej^cTaBjieHa wcnepcwoHHafl KpMBa^ 
o^HOMOAOBoro peraMa c OTpwuaTejibHOM wcnepcMeM jxjir TM- 
noji«pM3auMM, a jxjir BapwaHTa 58 npe^CTaBJieHa cneKTpajibHa* 
3a BMCMMOCTb jwcnepcMM rpynnoBOM ckopoctm k"pc jxjir TM- 

nOJ!HpM3aU,MM . 

Ha $wr.6 npejicTaBJieHbi pac^eTbi cneKTpajibHbix xapaKTepncTMK 

njiaHapHOM $OTOHHO~KpMCTajlJIMqeCKOM CTpy KTypH , BbinOJIHeHHOM B BMJie 
O^HOMepHOM nepMOflMMeCKOM CTpyKTypbl, C$OpMMpOBaHHOM B BMJie 

napajuiejibHbix KaHaBOK b cjioe BbicoKonpejiOMn^iomero MaTepnajia co 
cjie^yiomMMM napaMeTpaMM: a= 4 78. 3nm, H=h=1.0a, w=0.5a, ni=n 3 
= 1.5, n 2 =2.3, rjxe jxjir BapwaHTa 6A npeziCTaBJieHa jwcnepcMOHHa* 
KpMBa^ oj5HOMOj50Boro pe;*cMMa c OTpwuaTGjibHOM jwcnepcMeii jxjir TE- 
nojinpM3auMi4, a jxjir BapwaHTa 6E npe^CTaBJieHa cneKTpajibHan 
3 a BHCMMOCTb jwcnepcMM rpynnoBOM ckopoctm k" pc jxjir TE- 
noji«pM3auMM . 

Ha $wr.7 npejiCTaBjieHbi pac^eTbi cneKTpajibHbix xapaKTepMCTMK 

njiaHapHOM $OTOHHO-KpMCTaJIJlM^eCKOM CTpyKTypbl, BbinOJIHeHHOM B BM^e 
O^HOMepHOM nepMO^MMeCKOM CTpyKTypbl, C$OpMMpOBaHHOM B BMjae 



16 



napaJUiejibHhix KaHaBOK b cjioe BbicoKonpejiOMJi^iomero MaTepnajia co 
cjie^yiouiMMM napaMeTpaMM: a= 475. 4nm, H=h, w=l . Oa, n 1 =n 2 =1.5, 
n 2 =2.3, rx\e jxnn BapwaHTa 7A npe^CTaBjieHa jwcnepcwoHHa* Kp^3a,q 
oziHOMoxiOBoro pe^cMMa c OTpnuaTejibHOM HMcnepcneM TM- 
noji^pM3auMM, a win BapnaHTa 7B npe.ncTaB.neHa cneKTpajibHa^ 
3aBMCMMOCTb jjwcnepcMM rpynnoBOM ckopoctm k" jjjir TM- 
nojinpM3auMM . 

fljiMHa wcnepcMOHHoro 3JieMeHTa bjiojib HanpaBjieHM* 
pacnpocTpaHeHM^ MMnyjibca onpe^ejineTCfl BbipaaceHweM (1) c y^e-roM 
jiJTMTe JibHOCTM , m wcnepcMM rpynnoBow ckopoctm b wcnepcwoHHOM 
3JieMeHTe, pacc^MTaHHOM no nporpaMMe XX MIT Photonic bands". 

Ha $wr. 8 npejjCTaBJieH BTopon BapnaHT peajiM3auMM M3o6peTe.HM^, 

B KOTOpOM paCKpblBaeTC* WCnepCMOHHbIM SJieMeHT, BbinOJIHeHHbIM b BM^e 
njiaHapHOM $OTOHHO-KpMCTaJlJlM^eCKOM CTpyKTypbl C ^ByMepHOM 

nepMo^tM^HOCTbio. YKa3aHHa^ CTpyKTypa c$opMMpoBaHa b 

njiocKonapajuiejibHOM cjioe BbicoKonpejiOMJi^iomero MaTepwajia c 

npe^BapMTejibHO 3a^aHHow tojiiumhom m noKa3aTejieM npejioMJieHw* n 2 , 
HaHeceHHOM Ha no,ano»:Ky c noKa3aTejieM npejiOMjieHMH m, npw stom n 2 > 
n x , yKa3aHHan CTpyKTypa npe^CTaBjineT co6om ^ByMepHyio nepMOflM^ecKyio 
pemeTKy c npe^BapMTejibHo 3a^aHHbiM nepno^OM a, b y3Jiax kotopom 
BbinojiHeHbi nepBbie oTBepcTMfl npe^BapnTejibHo 3aaaHHbix pa3MepoB cm. 
no3.5, KOTopwe paBHbi Meacny co6om, npw stom yKa3aHHbie nepBbie 
OTBepcTMH o6pa3yiOT CTOJi6ubi, m BTopbie OTBepcTMH npejiBapMTejibHo 
3a^aHHbix pa3MepoB cm. no3.6, OTjiMMHbie ot pa3MepoB yKa3aHHbix nepBbix 
OTBepcTMM, o6pa3yramwe npe^BapwTejibHo 3ajxaHHoe KOJiw^ecTBO cocewnx 
ctojt6uob, npn 3tom yKa3aHHbie BTopbie OTBepcrw* paBHbi Me^y co6om. 
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KpoMe Toro, jajiwHa .rmcnepcMOHHoro sjieMeHTa L , o6ecne*jviBaiouiaH 
MaKCMMajibHoe OKaTwe mvinyjibca 3ajiaeTCH b cootbstctbmm c T6opnew , 
M3Jio^eHHOM 3 (B. Saleh, M.Teich "Fundamentals of Photonics", John 
Wiley&Sons, Inc. , 1991, Chapter 5, p. 188) 3a«aeTc« M3 BbipaaceHM* : 

[a T 2 J 

vjxe k" -j^McnepcMH rpynnoBOM ckopoctm b $otohho- 
KpMCTajiJiMMecKOM cTpyKType, pacc^MTaHHaH no $opMyjie: 

k = 5", r,ae At-bojihobom BeKTop , ^-^acTOTa cBeTa, npw stom 

HMcnepcMOHHan KpwBan k (co ) , CMO^ejinpoBaHa no nporpaMMe «MIT 
Photonic Bands», a c - CKopocTb M3MepeHMH $a3bi MMnyjibca c $a30B0M 
Mo^yjiHUMeM, T-fljiMTejibHocTb MMnyjibca, Bxo^mero b flwcnepcMOHHbiM 
3jreMeHT . 

XlMcnepcMOHHbiM 3JieMeHT corjiacHO BTopoMy BapwaHTy peajiM3auMM 
M3o6peTeHMH pa6oTaeT cjie^qyioutHM o6pa30M. Pa6oTa yxa3aHHoro 
ycTpowcTBa ocymecTBjiHeTCH Ha npMMepe Bbin o ji h e hm h jiMcnepcMOHHoro 
sjreMeHTa c npejtBapwTejibHO 3a^aHHbiM o,m-ii4M ctoji6ixom, c$opMPtpoBaHHbiM 
M3 BTopbix OTBepcTMM, corjiacHO $wr . 8 . MMnyjibc c <J>a30B0M Mo^nyjinuMeM 
HanpaBJineTCH b jsMcnepcMOHHbiM 3JieMeHT corjiacHO BTopoMy BapwaHTy 
peajiM3auMM M3o6peTeHMH, i\ue ocymecTBJi^eTcn pacnpocTpaHeHwe 
MMnyjibca c $a30B0M MOjayjinuiMeM no crojiOuy, c$opMMpoBaHHOMy H3 
BTopux OTBepcTMM no3 . 6 cm. . 8 , yKa3aHHoe pacnpocTpaHeHMe 

MMnyjibca moecho cpaBHMTb c pacnpocTpaHeHMe mvinyjibca no BOJiHOBOjxy. 
Bcjie^CTBwe 6ojibiuoM wcnepcMM rpynnoBOM ckopoctm b ^wcnepcuoHHOM 
sjieMeHTe corjiacHO $Mr.ll $a30Ba« MO^xyjinuMH npeo6pa3yeTCH b 
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aMnjIMTyjDIHyK), MTO npMBOJlMT K COKpaineHMK) JCtJTMTeJlbHOCTM MMnyjibca . 

CTpyKTypa jancnepcwoHHoro sjieivieHTa corjiacHO BTopoMy sapnaHTy 
peajiM3ai_LMM M3o6peTeHHH 3a.uaeTc« cjiexiyiomMMM napaMeTpaMM : 
noKa3aTejib npejiOMjieHMiq noxuioacKM (ni) , noKa3aTejib npejiOMjieHMH 
BhicoKonpejiOMJi^iomero cjioh (n 2 ) , noKa3aTejib npejiOMJieHM^ 3amMTHoro 
cjioh (113), npw OTcyTCTBMM 3amMTHoro cnon n 3 = 1, TOJimMHa 
BucoKonpejiOMJi^iomero cjior (H) , ran ^ByMepHOM nepMojawyecKOM 
peiueTKM, HanpMMep, peiueTKa MoaceT 6biTb TpwroHajibHOM, 
np^MoyrojibHOM, mjim KBaxipaTHOM r nepviojx CTpyKTypbi, T.e. 
paccTOHHMe MePKjay y3JiaMM jaByMepHOM nepwoziMyecKOM peiueTKM (a) . B 
yKa3aHHOM BapwaHTe peajiM3aij,MM M3o6peTeHMH paccMa TpuBaeTC^ 
cny^aM, Kovjxa nepBbie m BTopbie OTBepc™ mmgiot $opMy KpyroBbix 
umjimh^pob, pawyc nepBbix oTBepcTMM (r 0 ) , rjiy6MHa nepBbix 
OTBepcTMM (h 0 ) , npw 3tom rjiy6MHa yKa3aHHbix nepBbix OTBepcTMM 
M05KST 6biTb MeHbiue, paBHa mjim npeBbimaTb TOJimMHy 
BbicoKonpejiOMJi^iomero cjioh. ripn stom yKa3aHHbie nepBbie otbgpctmh 
.nojiacHbi MMGTb ojwHaKOBbie pa3Mepbi. B yKa3aHHOM BapwaHTe 
peajiM3auMM paccMaTpwBaeT pawyc BTopbix OTBepcTMM (r w ) , r\ny6MHa 

BTOpblX OTBepCTMM (h w ) , npM 3TOM rjiy^MHa yKa3aHHbix BTOpblX 

OTBepcTMM Mo^eT 6biTb MeHbine, paBHa mjim npeBbimaTb TOJimMHy 
BbicoKonpejiOMJiHiomero cjioh, a Ta^e rjiy6MHy nepBbix OTBepCTMM. npM 
3tom yKa3aHHbie BTopbie OTBepcTM* MMeioT o^MHaKOBbiM pa3Mep. 

PaCCTOHHMH OT U6HTpOB BTOpblX OTBepCTMM £0 UeHTpOB 6jIM^CaMUJMX 

nepBbix OTBepCTMM MoaceT OTjiwyaTbcn ot nepMo^a CTpyKTypbi a. 

napaMeTpbi n if n 2/ n 3 , H, a , r 0 , h 0 ,r w ,h w 3ajqaiOTCH Ta kmm o6pa30M, 
MTo6bi oSecne^MTb o^HOMo^OBbiM pencMM pacnpocTpaHeHMH MMnyjibca 
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3a^aHHow nojiflpM3aui4M m jajiMHhi bojihu b 3a,aaHHOM (paOovieM) 
cneKTpajibHOM wana30He BjjoJib BTopux OTBepcTMM, a TaKace 6ojibiijyi3 
a5cojiK>THy}o BejiM^MHy m Tpe6yeMbin 3Ha k wcnepcww rpynnoBOic 
ckopoctm. A MMeKHo f OTpwua Tejib Hoe 3HayeHwe wcnepcMM rpynnoBOK 
ckopoctm una nojio^cMTejibHoro 3HayeHMH ckopoctm M3MeHeHWH $a3i* 
MMnyjibca, Bbruiejiuiero M3 HeJiMHeMHoro ajieMeHTa, m nojioxcwTejibHoe 
3HayeHMe jiMcnepcHM rpynnoBOM ckopoctm OTpwuaTejibHoro 
3HaqeH ^ ckopoctm M3MeHeHM« $a3bi MMnyjibca, Bbnuejmiero M3 
HejiMHewHoro sjieMeHTa . CorjiacHo $opiviyjie (1) aScojuoTHan BejiM^MHa 
WcnepcMM rpynnoBow ckopoctm .aojiacHa 6uTb aocTaToyHow nnn 
o6ecne^eHM^ MaKCMMajibHoro OKaTMH MMnyjibca Ha npe^BapwTejibHo 
3a^aHHOM juiMHe wcnepcMOHHoro sjieMeHTa. 

KojiMyecTBeHHbie 3HaMeHMH napaMeTpoB yKa3aHHbix Bbiuie 

y^OBJieTBOpHKDlUMX yKa3aHHbIM yCJTOBM^M onpe^eji^KDTCH c noMombio 

MaTGMaTM^ecKoro Mo^ejinpoBaHMH pacnpocTpaHeHMH CBeTa b 
wcnepcwoHHOM 3JieMeHTe corjiacHo BTopoMy BapwaHTy peajrM3auMM 
M3o6peTeHMH. Mo^ejinpoBaHwe ocymecTBji^eTCH c noMombio 

KOMHbiOTepHOM nporpaMMbi «MIT Photonic Bands». YKasaHHan 
nporpaMMa KaK yace yKasbmajiocb, ocHOBaHa Ha MeTojqe pa3Jio^ceHM^ no 
njiocKMM BOJiHaM, no3BOJifleT npoBo^MTb ywcjieHHbie SKcnepMMeHTbi no 
onpesejieHMio wcnepcwoHHbix kpmbbix BOJiHOBO^Hbix mo^i b njiaHapHbix 
$OTOHHo-KpMCTajijiMyecKMX CTpyKTypax. YKasaHHbie SKcnepMMeHTbi 6biJiM 
npoBe^eHbi mm mojx, pacnpocTpaH^iomnxc* no BTopbiM oTBepcTMHM 

$OTOHHO-KpMCTaJlJIMHeCKOM CTpyKTypbl C ^ByMepHOM nepMOTOMHOCTbK) B 

uiMpoKOM MHTepBaj!e M3MeHeHM« napaMeTpoB m, n 2 , n 3/ H, a , r 0 ,h 0 ,r w/ h w . 

AHaJlM3 3TMX tjMCJieHHblX SKCnepMMeHTOB nOKa3aJl B03M0«H0CTb 
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o6ecnevieHMH oflHOMo^oBoro pe^cMMa BOJiHOBOjiHoro pacnpocTpa:-:eHM = 

CBeTa 3a^aHHOM nOJl^pM3aUMM M flJlMHbl BOJIHbl B 33 JQ3HH OM (paOOMeM) 

cneKTpajibHOM xtMana30He, a TaK^e TpeSyeMoro 3HaKa nwcnepcMj/ 
rpynnoBow ckopoctm . npn stom CBe t pacnpocTpaH^eTcn B^ojib B?opbi>: 

OTBepCTMM . 

Pe3yjibTaThi nojiy^eHHbix SKcnepwMeHTOB M3o6paaceHbi Ha $Mr.9- 

11 npMMep paCCqMTaHHblX WCnepCMOHHblX KpMBblX BOJIHOBO^HblX MOja BO 

BTopbix OTBepcTMHx, o6pa3yiomMM owh CTOJi6eu npejiCTaBJieH Ha $nr. 
9 B yK333HHOM npMMepe jxJin. BapwaHTa A paccMaTpwBaeTC^ Moua c 
OTpwuaTejibHOM ,nwcnepci4eM, jxjix BapnaHTa B paccMaTpwBaeTc^ Moua c 
nojio^cMTejibHOM flMcnepcweM. napaMeTpbi CTpy KTypbi 3a,naioTc* : Tun 
jlByMepHOM peuieTKM -TpMroHajibHan, ni =l,n 2 =3.4,n 3 

=1, 0, H=h 0 =h w =0 . 5a, r 0 /a=0.4 r w /a=0.3, T.e. b y Ka3aHHOM npi^epe 

BTOpbie OTBepCTMH MMGK3T MeHblllMM WSMeTp, HeM nepBbie OTBepCTMM . B 

yK33aHHOM npMMepe oSecneyMBaeTCH ojiHOMO^OBbiw pe*MM 

pacnpocTpaHeHM^i, npw stom cbgt JiOKajiM30BaH Ha CTOJiGue, 

C$OpMMpOBaHHOM M3 BTOpblX OTBepCTMM jqByMepHOM &OTOHHO- 

KpMCTajTJlM^eCKOM CTpyKTypbl . 

fljiH yacTHoro cjiy^an, Kor^a b ^ByMepnoft njiaHapHOM $otohho- 
KpMCTajuiMtjecKOM CTpyKType nponymeH owh CTOJi6eu BTopux 
OTBepCTMM (MaTeMaTM^ecKM 3tot cjiyvafi cooTBeTCTByeT r w =0,r,ne r w 

- pa^MyC BTOpblX OTBepCTMM) M MMnyjlbC paCnpOCTpaHHSTCH B^OJlb 

yKa3aHHoro nponymeHHoro CTOJi6ua $oTOHHO-KpMCTajiJiwyecKOM 
CTpKyTypu, npejqcTaBJieHbi wcnepcMOHHbie KpMBbie ( 3aBMCMMocTM 
^acTOTbi CBeTa ot BOJiHOBoro BeKTopa ) bojihobo^hux mo*, cm. $nr. 10A 
m 10E, JiOKajiM30BaHHbix Ha BTopux OTBepcTMHx, nojiyyeHHbie b 
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pe3yjibTaTe Mcmejii/ipoBaHi/i* $otohhbix 30H c TM-noji*pn3au>ieM b 
njiaHapnoM (JoTOHHO-KpncTajiJiMHecKOM CTpyKType c JXByMepHoPi 
nepwo^MMHOCTbHD, i\ae A- s MJiJiiocTpMpyeT Mony c nojioxMTejibHOM 
wcnepcweM, a B- Mojqy c oTpnuaTejibHOM wcnepcweM . napaMeTpbs 
CTpyKTypbi 3a^aHDTcn : Tun ^ByMepHOM peiueTKi* -TpwroHajibHan, m 
=1.0,112 =3.4 ,n 3 =1, 0,H=h 0 =h w =0.5a, r 0 /a=0.4, r w =0. 

y Ka 3aHHbiM BbiCop napaMeTpoB oGecneyMBaeT o^HOMO^OBbiM peaaiM 
pacnpocTpaHeHM^, npvi stom cbgt jiOKajiM30BaH Ha BTopbix 
OTBepcTM^x, o6pa3yioiuiMx CTOJiSeu JiByMepHon $otohho- 

KpHCTaJlJlM^eCKOM CTpyKTypbi . 

npMMep paccqwTaHHUx KpMBbix flwcnepcMM rpynnoBow CKOpOCTM 

BOJlHOBO^HblX MOJX BO BTOpblX OTBepCTMHX, 06pa3yK)mMM CUMH CTOJl6eiJ, 

npe^CTaBjieH Ha $wr. 11 (A, B) . B yKasaHHOM npwMepe win BapnaHTa A 
paccMaTpwBaeTc^ Moaa c nojio?KMTejibHOM wcnepcweM, jxsin BapwaHTa B 
paccMa TpMBaeTc^ MOjia c OTpwuaTejibHOM ^cnepcweM. napaMeTpbi 
CTpyKTypbi 3ajaaiOTC* : Tun ^ByMepHOM pemeTKM -TpwroHajibHa*, m 
=1.0, n 2 =3.4,n 3 =1, 0 , H=h o =h w =0 . 5a, r 0 /a=0.4 r w /a=0.3, T.e. b 
yKa3aHHOM npMMepe BTopbie OTBepcTMH mmgiot MeHbuiMM ^waMeTp, ye M 
nepBbie OTBepcTM* . B y Ka3aHHOM npMMepe o6ecnem4BaeTC« 

O^HOMOJlOBblM pe^CMM paCnpOCTpaHGHMH , npM 3TOM CBeT JI0KaJlM30BaH Ha 
CTOJl6ue, C^OpMMpOBaHHOM M3 BTOpblX OTBepCTMM JQByMepHOH $OTOHHO" 
KpMCTaJIJIMM eCKOM CTpyKTypbi . 

3a^BJieHHbie BapwaHTbi wcnepcwoHHoro 3JieMeHTa Ha ocHOBe 

njiaHapHOM $OTOHHO-KpMCTaJlJIMMeCKOM CTpyKTypbi C O^HOMepHOM 

flByMepHOM nepMO^OMMHocTbio ecTecTBeHHbiM o6pa30M MHTerpnpyioTCH b 
onTM^ecKoe ycTponcTBo Ha ojshom wne c wcnojib30BaHneM TpajoMUMOHHbix 
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MeTojioB C3A3M Meacay ajieMeHTaMM cxeMbi, a T arae npM ero 
wsroTOBjieHM* M05SHO Mcnojib30BaTb xopoiuo pa 3 pa5oTaHHbie mstojqhi 
HaHO-JiMTorpa$MM. 3to no3BOJi«eT co3jqaTb wcnepcMOHHbiii sjiSMeHT 

OOJlbllieM JJJIMHbl no CpaBHeHHK) C M3BeCTHbIMI/I M3 ypOBHfl TeXHMKM 
KOHCTpyKUMHMH B BMfle MHOrOCJIOMHOM CTpyKTypbl M np M 3TOM HOJiyMMTb 

6ojibuiyro KOMnpeccMio MMnyjibca. McnojibsoBaHMe «BOJ7HOBOj3Horo 34>$eKTa» 

B 3aflBJieHHOM yCTpOMCTBe n03B0Jl«eT CKOHUeHTpnpOB3Tb M3JiyMeHMe B 

HanpaBJieHMH pacnpocTpaHeHwa m wsOeacaTb SHaMMTejibHbix flM$paKUMOHHbix 
noTepb. Yctpomctbo corjiacHO M3o6peTeHnro M o»eT ycneuiHo 
McnojibsoBaTbca b TBepaoTe-nbHbix KopoTKOMMnyjib CHbix ^asepHbix 
cwcTeMax . 
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OopMyjia M306peTGHMfl 
fttCnepCMOHHblM 3JISMGHT yCTpOMCTBa JUI* Jia3eOHbIX 

MMnyjibcoB, ocymecTBJTHiomMM KOMnpeccmo MMnyjibca c ©asoBOM 
MonyjiRiwevi, 3binojiHeHHbiM ocHOBe njiaHapHOM $otohho~ KpvicTa JiJiMMecKOM 
CTpyKTypu b BMjie o^HOMepHOM nepwojiMyecKOM CTpyKTypbi, 

C$OpMMpOBaHKOM B CJlOe npe^BapMTeJlbHO 3aXtaHHOM TOJUUHHbl 

BbicoKonpejiOMHHioinero MaTepwajia c noKa3aTejieM npejioMneHM* n 2 , KOTopbiM 
HaHeceH Ha ncuuioacKy c noKa3aTejieM npejioMJieHMH n i/ npn stom n 2 > n i; 
npwqeM nepMo^MyecKan cTpyKTypa npe^CTaBJi^eT co6om mho>ksctbo 
napajuiejiBHbix KaHaBOK c npe^BapMTejibHO 3ajnaHHOM uikomhom m 
rjiy6MHOM f BbinojiHeHHbix b yKa3aHHOM BbicoKonpejiOMJiHiomeM cjioe Ha 
paBHbix paccTOHHMHX Jipyr ot .apyra, npn stom HanpaBjieHwe 
pacnpocTpaHeHMfi MMnyjibca b wcnepcMOHHOM sjieMeHTe ocymecTBji^eTCfl 
nepneH^iKyjinpHO yKa3aHHbiM KaHaBKaM, a juivina wcnepcMOHHoro 
sjieMeHTa 3ajiaeTCH M3 ycjioBMH MaKCMMajibHoro c^caTM« MMnyjib ca c 
$a30Bow Mojoyjifmnew . 

2. flMcnepcwoHHbiM 3JieMeHT no n. 1, oTjiMMaiomMHCH tsm, mto 
yKa3aHHa* nepuiojjwveacan CTpyKTypbi noKpbiTa 3amMTHbiM anoeM, 
BbinojiHeHHbiM M3 MaTepwajia c npe^BapMTejibHo 3aj^aHHbiM noKa3aTejieM 
npejiOMJieHM^i n 3 m o6ecneMMBaioim4M MexaHM^ecKyio npo^HOCTb m CHi/DKeHne 
noTepb Ha pacce^HMe, npM stom n 3 < n 2 Ha Bejro^wHy, o6ecneMMBajoiuyio 
BOjiHOBojaHoe pacnpocTpaHeHMe MMnyjibca b ojiHOMO.no bom peaa/iMe. 

3. flMCnepCMOHHbIM 3J1SMGHT nO n. 1, OTJIMMaiOlUMMCH TSM, MTO 

XXJWiHa ^McnepcwoHHoro 3JieMeHTa L 3a,naeTCH M3 BbipaaceHMH: 
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rue a Q - CKopocTb M3MepeHMH $a3bi MMnyjibca c $a30B0M Monyjinuyievi , 
k" -jm/icnepcM* rpynnoBOM ckopoctm b owoMepHOM ruiaHapHOM $otohho- 
KpHCTajiJiMMecKoii CTpyKType, T-juiMTejibHOCTb Bxo^Horo MMnyjibca. 

(^4^ flMcnepcMOHHbiw ajieMeHT, ycTpoficTBa mix caca™* jia3epHbix 
MMnyjibcoB, ocyinecTBJiHioiuMM KOMnpeccMio MMnyjibca c $a30BOM 
MOjqyji^uMeM, BbinojiHeHHbiw Ha ocHOBe njiaHapHOM $otohho- 

KpMCTajuiMMecKOM CTpyKTypbi b BM^e jaByMepHOM nepMojiM^ecKOM 
cypyKTypbi c npe^BapMTejibHO 3a^aHHbiM nepwojioM a, c$opMMpoBaHHOM b 
anoe npe^BapMTejibHo 3a,aaHHOM TOJimMHbi BbicoKonpejiOMJiniouero 
MaTepnajia c noKa3aTejieM npejioMJieHMH n 2/ KOTopbiM HaHeceH Ha 
nconoacKy c noKa3aTejieM npejioivineHM* ni, npn stom n 2 > ni, npn^ieM b 
y3Jiax yK33aHHOM ^ByMepHOM nepwoflMyecKOM CTpyKTypbi BbinojiHeHbi 
nepBbie oTBepcTMPi npexiBapMTejibHo 3a.naHHbix paBHbix pa3MepoB, 
o6pa3yiomMe CTOJi6ubi, m BTopbie OTBepcTM^ npe^BapMTejibHO 3a^aHHbix 
paBHbix pa3MepoB, oTJiM^Hbie ot pa3MepoB yKa3aHHbix nepBbix OTBepcTMM, 
o6pa3yiomMe npejaBapMTejibHO 3a,naHHoe KOJimjecTBO coce^HMx ctoji6uob, 
npn 3tom pa3Mepbi yKa3aHHbix nepBbix n BTopux oTBepcTHM m yKa3aHHbie 
noKa3aTejiM npejiOMjieHM^ 3a,aaioTCH M3 ycJioBM^ oOecne^eHMH 
BOJiHOBO^Horo pacnpocTpaHeHMH b o^homo^obom pe^KMMe MMnyjibca c 
<£a30B0M Mo^yjiHUMeM B^oJib ctojiSuob yKa3aHHbix BTOpblX OTBepcTMii 
yKa33HHOM CTpyKTypbi, npMMeM jxsmna jiwcnepcMOHHoro 3JieMeHTa 
3a,uaeTCfl M3 ycjiOBw* MaKCMMajibHoro OKaTi/ifl MMnyjibca c $a30BOM 

5. flMcnepcMOHHbiM 3JieMeHT no n. 4, OTjiMMaiomMMC« tgm f mto 
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yKa3aHHa* HByMepHan nepwojoMMecKafi CTpyKTypa Bbi6MpaeTC« H3: 
TpMroHajibHOM, np^MoyrojibHOM mjtm KBa^paTHOM nepMO^MMecKMx peiueTOK. 

6. flMcnepcMOHHbiM sjieMeHT no n. 4, ot JivmatouiyVACR tsm, mto 
yKa3aHHa« .n3yMepHafl nepMO^MMecKan CTpyKTypa noKpbiTa sam^THhiM 
anoeM, BbinojiHeHHbiM M3 MaTepnajia c npejgBapMTejibHo 3a^cHHbiw 
noKa3aTejieM npejiOMjieHMH n 3/ m oOecneMMBaiomMM MexaHM^ecKyio 
npo^HOCTb m CHM^eHwe noTepb Ha pacce^Hwe. 

7. flMcnepcuoHHbiM ajieMeHT no n. 4, OTJiMMaiomMMc^ tsm, mto 
AHMHa AwcnepcMOHHoro 3JieMeHTa L 3a^aeTCH M3 BbipaaceHM*: 

L - , fen 

r^e a Q - CKopocTb M3MepeHM« $a3bi MMnyjibca c $asoBOM 
Mo.ayjiHUMeM, -jiMcnepcMfl rpynnoBOM ckopoctm b oflHOMepHOM 

njiaHapHOM ^OTOHHO-KpncTajiJinyecKOM CTpyKType, T-^jiMTejibHOCTb 
Bxo,iiHoro MMnyjibca . 

8. flMcnepcMOHHbiM 3JieMeHT no n. 4, oTJiM^aiomMMCH TeM, *jto 
rjiy6MHa nepBbix oTBepcTMM, BbinojiHeHHbix b y3Jiax yKa3aHHOM 
nepMo^wyecKOM CTpyKTypbi MO^ceT 6biTb paBHa, CbiTb MeHbiue mjim 
npeBbniiaTb TOJimMHy cjioh BbicoKonpejiOMn^iomero MaTepnajia. 

9. flHcnepcMOHHbiM ajieMeHT no o^HOMy M3 nyHKTOB 4, 8 

OTJlM^JaiOmMHCH TeM, tJTO TJiy6MHa BTOpblX OTBepCTMM f BbinOJIHeHHbLX B 

y3Jiax yKa3aHHOM nepnojiMyecKOM CTpyKTypbi mo^t 6biTb MeHbiue, paBHa 
mjim npeBbnuaTb TOJimMHy BbicoKonpejioMji^iomero cjior, a TaioKe rjiyOMHy 
yKa3aHHbix nepBbix OTBepcTMM. 

10. flMcnepcMOHHbiM sjieMeHT no n. 4, OTJiM^aiomMMc^ TeM, mto 

pacCTOHHMfl OT UeHTpOB BTOpblX OTBepCTMM JXO USHTpOB 6jlM^caMLUMX K HUM 
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nepBbix OTBepcTMM b y3Jiax nepMO^MviecKOM cTpyKTypbi MO^eT OTjin^aTbCH 
ot nepMojia a yKS3aHHOM CTpyKTypbi. 

11. flMcnepcuoHHbiM 3JieMeHT no n.4, OTjiMHaiomMMCfi tsm , mto 
nepBbie m BTopbie OTBepCTMH r BbinojiHeHHbie b y3Jiax xiByMepHOM 
nepMOjin^ecKOM CTpyKTypbi WMeiOT $opMy KpyroBbix umjimh^pob. 

12 .flMcnepcMOHHbiM 3JieMeHT no n.4, OTjiM^aiomMMCH TeM, ^to 

yKa3aHHbie BTOpbie OTBepCTMH $OpMKipyiOT OXIMH CTOJlCeU B yK333HHOM 

jiByMepHOM nepMOjtMMecKOM CTpyKType, no KOTopoMy o6ecneywBaeTc« 
BojiHOBo^Hoe pacnpocTpaneHMe MMnyjibca c $a30B0M MO^iyji^uMeM b 

OflHOMO^OBOM pe^cMMe. 
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Pe$epaT 

M3o6peTeHMe othocmtc^ k o6jiacTM Jia3epHon tgxhmkm m 

BOJIOKOHHOM OOTMKM . 3a*BJieH XlMCnepCMOHHbIM 3 JieMGHT Ha OCHOB6 
RJiaHapHOM d)OTOHHO-KpHCTaJlJlMMeCKOM CTpyKTypbl, C$OpMMpOBaHHOM B 

cjioe BbicoKonpejiOMJi^iomero MaTepwajia, npw stom yKa3aHHan 
CTpyKTypa corjiacHO nepBOMy BapwaHTy peajiM3auHM M3o6peTeHMH 
npexiCTaBJi^eT mho^ctbo napaJiJiejibHbix KaHaBOK c npej^BapMTejibHOM 
3a^aHHoii uimpmhom m rjiy6wHOM, npn 3tom HanpaBJieHMe 
pacnpocTpaHeHMH MMnyubca ocymecTBJi^eTCH nepneH^MKyji^pHO 
yKa3aHHbiM KaHaBKaM, a nsiviHa ^McnepcwoHHoro 3JieMeHTa 3a^aeTC^ M3 
ycjiOBMH MaKCMMajibHoro c^caTMH MMnyjibca c $a30B0M Mo^yjiHUMeM. 
nepMOw^ecKaH CTpyKTypa corjiacHO BTOpOMy BapnaHTy peajiM3auMM 
M3o6peTeHM« BbinojiHeHa b BMj^e ^ByMepHOM nepMo^qecKOM CTpyKTypbl 
corjiacHO $Mr.8, b y3Jiax kotopom BbinojiHeHbi nepBbie OTBepcTMH 
no3.5, KOTopbie paBHbi Me^y co6om m o6pa3yK)T CTOJi6u,bi m BTopbie 
OTBepcTMH no3.6, KOTopbie paBHbi MeyKXiy co6om m o6pa3yioT 
npextBapviTejibHO 3a^aHHoe KOJiwyecTBO cocejiHMx ctoji6u,ob, npn 3tom 
pa3Mepbi nepBbix OTBepcTMM oTjiM^aiOTc* ot pa3MepoB BTopbix 
OTBepcTMM, npn^eM pa3Mepbi yKa3aHHbix nepBbix m BTopbix OTBepcTMM m 
noKa3aTejiM npejiOMJieHMH BbicoKonpejiOMjiniomero MaTepwajia m nozuioacKM 
3a^aiOTCH M3 ycjiOBM^ o6ecneqeHMH BOJiHOBOjaHoro pacnpocTpaHeHM^ b 
o^HOMOflOBOM pe^cMMe MMnyjibca c $a30Bow Moxtyjitfuj/iefi b^ojib ctojiSuob 
BTopbix OTBepcTMM yKa33HHOM CTpyKTypbl, np^vieM bo btopom BapnaHTe 
peajiM3auMM jxjwina wcnepcMOHHoro 3JieMeHTa 3a,naeTCH M3 ycjioBMn 
MaKCMMajibHoro cacaTMH MMnyjibca c $a30Bow MOjayji^uMeM . 
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